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MULTI-PURPOSE VALVE 

This is a Continuation-In-Part Application of interna- 
tional application PCT/EP03/08921 filed 08/12/03 and claim- 
ing the priority of German application 102 40 265.5 filed 
08/31/02. 

BACKGROUND OF THE INVENTION 
The invention relates to a multi-purpose power actu- 
ated valve for supplying secondary air to an exhaust system 
of an internal combustion engine. 
5 As a rule, for the treatment of exhaust gases from an 

internal combustion engine, secondary air is supplied to 
the exhaust gas, with the result that the pollutants in the 
exhaust gas are reduced because of further exothermal reac- 
tions in the exhaust system. Furthermore, a catalytic con- 

10 verter, which may be present in the exhaust system, is 
heated up. For this purpose, a secondary-air pump is used, 
which is connected with its discharge side to the exhaust 
gas duct via a secondary-air switching valve. The secon- 
dary-air switching valve is combined with a non-return 

15 valve so as to prevent exhaust gas from entering the secon- 
dary-air duct in operating phases in which the pressure of 
the secondary-air pump is lower than the exhaust gas pres- 
sure or when the secondary-air pump is not in operation. 

The components of the secondary-air supply system have 

20 to be protected against the hot exhaust gases, since they 
would be damaged, and, under certain conditions, an engine 
fire could, occur due to a flame flashback. In order to pro- 
tect the secondary-air switching valve itself against dam- 
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age from the hot exhaust gases and ensure its operating re- 
liability, it is known from DE 197 31 622 Al to provide for 
the secondary-air switching valve, which, as a rule, is 
vacuum- or pressure- controlled, an additional non-return 
5 valve, which is arranged between the secondary-air switch- 
ing valve and the exhaust system. 

Furthermore, DE 42 04 415 Al discloses a multi-purpose 
valve, in particular for secondary-air pumps in internal 
combustion engines with a regulated three-way catalytic 

10 converter. Said valve has a valve housing which is provided 
with a valve inlet and a valve outlet and in which a pneu- 
matically actuated cutoff valve and a non-return valve lo- 
cated downstream of the latter in the direction of flow are 
integrated. This type of multi-purpose valve is designated 

15 below as a "pneumatic multi-purpose valve". At the present 
time, novel multi-purpose valves are being developed, which 
consist of an electrically actuated cutoff valve and, like- 
wise, of a non-return valve located downstream of the lat- 
ter in the direction of flow. This type of multi-purpose 

20 valve is designated below as "electrical . multi-purpose 
valve" . 

The housing of the pneumatic or electrical multi- 
purpose valve is subdivided, in the region of a non-return 
valve plate, into a housing upper part and a housing lower 

25 part, the non-return valve plate being held between the two 
housing parts. The outlet of the multi-purpose valve is ar- 
ranged axially parallel, or at an angle, to the passage 
orifices in the non-return valve plate and a duct part wid- 
ens in a funnel-like manner toward the passage openings. 

30 In newer internal combustion engines with exhaust gas 

turbochargers, the exhaust gas temperature and exhaust gas 
pressure may be so high that, under certain circumstances, 
the prescribed specifications can no longer be maintained 
by the known secondary-air switching valves or multi- 

35 purpose valves. 
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It is the object the invention to improve the useful 
life of a multi-purpose valve while it can accommodate 
higher exhaust gas pressures and/or exhaust gas tempera- 
tures and, in the case of the electrical multi-purpose 
5 valve, to improve the electrical design, or, in general, to 
make it possible to permit their use in certain sensitive 
locations . 

SUMMARY OF THE INVENTION 
10 In an electrical multi-purpose valve for supplying 

secondary air into an exhaust system of an internal combus- 
tion engine, in which a power-actuated closing member con- 
trols a valve orifice in a passage between an inlet from an 
air supply line and an outlet to the exhaust system, a non- 
15 return valve is arranged downstream of the closing body in 
the direction of the flow of the air through the valve be- 
tween the non-return valve and the valve outlet, and baffle 
devices are provided which deflect exhaust gas entering the 
valve from the outlet at least once by an angle of about 
20 90°. 

As a result, the non-return valve and the switching 
valve of the multi-purpose valve are not subjected directly 
to any hot exhaust gases, but only after the exhaust gases 
have been deflected once or more than once for the purpose 

25 of energy reduction and have passed over relatively long 
jflow paths through the lower valve housing. When they then, 
impinge onto the latter, they have a lower pressure and/or 
a lower temperature. 

Devices of this type expediently comprise a baffle 

30 plate which is arranged parallel, or at an angle, to the 
non-return valve and which separates a pre-chamber facing 
the non-return valve from a deflection chamber connected to 
the valve outlet. A passage orifice is arranged, offset to 
the valve orifice of the non-return valve, in the baffle 

35 plate, so that the exhaust gases cannot flow directly 
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through the passage orifice to the valve orifice, but are 
deflected. 

The baffle plate can be inserted in a space-saving way 
into the housing lower part of the multi-purpose valve, 
5 thus forming, toward the non-return valve, a pre-chamber 
separated by the baffle plate from a deflection chamber 
which is connected to the valve outlet. The outlet is expe- 
diently arranged as far as possible from the passage ori- 
fice and also offset in relation to the latter, so that the 

10 exhaust gases are several times deflected within the hous- 
ing lower part in a small construction space. 

A further deflection of the exhaust gases in the hous- 
ing lower part can be achieved in that the shortest connec- 
tion between the passage orifice in the baffle plate and 

15 the outlet or a duct piece adjoining the outlet toward the 
passage orifice is blocked by a baffle wall adapted to the 
spatial conditions. The baffle wall extends transversely to 
the baffle plate. Exhaust gases which pass through the out- 
let into the housing lower part impinge first onto the baf- 

20 fie wall and/or valve housing wall and are deflected up- 
wardly by the baffle plate and have to flow around said 
wall, and only thereafter pass through the passage orifice 
of the baffle plate from the deflection chamber into the 
pre-chamber of the multi-purpose valve. Owing to the de- 

25 flection and reflection and the long flow paths in the 
housing lower part, the exhaust gas loses a large amount of 
heat to the housing wall, the baffle plate and the baffle 
wall. For more intensive cooling, the housing lower part is 
provided on the outside with cooling ribs for transferring 

30 the heat to the ambient air. 

The invention will become more readily apparent from 
the following description thereof on the basis of the ac- 
companying drawings. The drawings illustrate an exemplary 
embodiment of the invention which is based on a pneumatic 

35 multi-purpose valve. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 shows a partial longitudinal section through a 

multi-purpose valve according to the invention, and 
Fig. 2 is a cross-sectional view of a housing lower part, 
5 without a baffle plate, of a multi-purpose valve 

according to the invention. 

DESCRIPTION OF A PREFERRED EMBODIMENT 
The multi-purpose valve 10 possesses a housing which 

10 is divided into a housing upper part 11 and a housing lower 
part 28. The housing upper part 11 comprises an air inlet 
12 and a shut off valve, the closing body 15 of which is 
adapted to close a valve orifice 14. The closing body 15 is 
actuated in a known way by means of vacuum by an actuating 

15 device 17 via a valve rod 16. A vacuum connection of the 
actuating device 17 is designated by the numeral 18. 

Installed in the housing upper part 11 downstream of 
the closing body 15 in the direction of flow of the secon- 
dary air, which is indicated by arrows, is a non-return 

20 valve plate 21 of a non-return valve 20. The plate is held, 
between the housing upper part 11 and the housing lower 
part 28. 

The non-return valve 20 of the valve which is under 
consideration here consists of a non-return valve plate 21 
25 which is inserted into the valve housing and which has a 
plurality of valve orifices 23 distributed on the circum- 
ference. It also includes a reed spring 22 which is fas- 
tened as a closing body at one side of the valve orifice at 
. any side of the passage orifice, and a stopper plate 25 for 
30 limiting the spring excursion of the reed spring and pro- 
tecting the latter against direct action by exhaust gas. 

Between the valve orifice 14 and the non-return valve 
plate 21' is a valve chamber 13, into which the closing body 
15 extends when the valve orifice 14 is opened (fig. 1) . 
35 The non-return valve plate 21 possesses .a central valve 
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orifice 23 which is fastened, offset radially in relation 
to the valve orifice 14, to the non-return valve plate 21 
at the outflow side. 

Provided in the housing lower part 28 is a baffle 
5 plate 24 which, in the present instance, extends parallel 
to the non-return valve plate 21 and therefore transverse 
to the valve orifice 23 of the non-return valve 20. Said 
baffle plate separates, with the exception of a passage 
orifice 30 (fig. 2), a pre-chamber 35 (fig. 1) from a de- 

10 flection chamber 26 (fig. 2) . The center line of the pas- 
sage orifice 30 is designated by 34 and indicates the posi- 
tion of the passage orifice in fig. 1. The passage orifice 
30 is offset, with respect to the valve orifice of the non- 
return valve 20, to the side where the diaphragm spring 22 

15 and the stopper plate 25 are fastened to the non-return 
valve plate 21, so that exhaust gas flowing through the 
passage orifice 30 into the pre-chamber 35 is deflected at 
the stopper plate 25 and the diaphragm spring 22 before it 
can flow through the valve orifice 23, should the diaphragm 

20 spring 22 not close the latter in a completely leak-tight 
manner . 

While the passage orifice 30 is arranged on one side 
of the housing lower part 28, the outlet 19 is located as 
far as possible from the passage orifice 30 on the other 

25 side of the housing lower part 28. The exhaust gas entering 
through the outlet 19 flows first into the orifice 33. To- 
ward the passage orifice 30 the orifice 33 is in communica- 
tion with a duct part 31 which leads to the deflection 
chamber 26 (fig. 2) . To make the position of the passage 

30 orifice 30 in relation to the position of the orifice 33 
even clearer, the center 32 of the orifice 33 is also indi- 
cated in fig. 1, while the passage orifice 30 is depicted 
in fig. 2 by a dashed line with its center line indicated 
by reference numeral 34. 
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A baffle wall 27 extends transversely to the baffle 
plate 24 in the deflection chamber 26 between the passage 
orifice 30 and the orifice .33 of the duct part, so that a 
direct flow the exhaust gas from the orifice 33 to the pas- 
5 sage orifice 30 is prevented, and the exhaust gas has to 
flow around the baffle wall 27. The exhaust gas stream thus 
experiences a sharp deflection when it first emerges from 
the orifice 33, then. at the free end of the baffle wall 27, 
thereafter at the passage orifice 30 and finally at the 

10 non-return valve plate 21, with the result that the exhaust 
gas pressure and the exhaust gas temperature are brought to 
values within the specification for air injection switching 
valves. In order to lower the temperature further, the 
housing lower part 28 possesses, on the outside, cooling 

15 ribs 29 which enlarge the heat-exchange surface of the 
valve housing and consequently contribute to the cooling of 
the exhaust gas. 

The separation between the housing upper part 11 and 
the housing lower part 28 advantageously extends in the re- 

20 gion of the non-return valve plate 21. As a result, on the 
one hand, the non-return valve 20 can be mounted without 
much outlay, and, on the other hand, the baffle plate 24 
can be inserted into the housing lower part 28 from the 
separating plane, while the housing lower part 28, together 

25 with the duct part 31 and with the baffle wall 27, can be 
produced relatively simply by die-casting. 

Expediently, the passage orifice 30 through the baffle 
plate 24 is positioned below the stopper plate 25. The dia- 
phragm spring 22 is thereby protected optimally from vibra- 

30 tion-exciting exhaust gas pulsations, from compressive and 
thermal load and from contamination, for example by soot 
deposits. This effect may be increased by means of a closed 
form of the stopper plate 25. In addition, even if the dia- 
phragm spring 22 does not close in a completely leak-tight 
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manner, the . exhaust gases are forced to flow on a long path 
around the latter. 

At the same time, if required, a desired throttling 
action may additionally be provided by means of an appro- 
5 priate choice of the diameter of the passage orifice 30. As 
a. result, the curve characteristic of the secondary-air 
mass supplied to the engine can be changed and to some ex- 
tent adapted to the situation. In addition, in the case of 
V- or W- engines, a better equal distribution of the secon- 

10 dary-air masses supplied to the individual cylinder banks 
can be achieved by means of the throttling. As a further 
advantage, the throttling function thus achieved permits 
the use of the same air pump for more applications. 

In the design of the housing lower part 28, which in- 

15 eludes the baffle plate 24 and the baffle wall 27, it is 
necessary to ensure that a free outflow of exhaust gas con- 
densate in the direction of the engine is made possible, in 
order to avoid an impairment in functioning due to icing-up 
or unnecessary stress on components caused by aggressive 

20 exhaust gas condensate. 

The heat removal may be improved by an appropriate de- 
sign of the cooling ribs 29 with respect to the cooling air 
generated by the travel wind and/or by the radiator fan, 
and in that cooling ribs are provided on the outside of the 

25 valve housing where the baffle plate 24 and baffle wall 27 
are disposed on the inside of the valve housing. 

In the structural configuration of the valve housing, 
including baffle plate 24 and baffle wall 27, it is neces- 
sary to ensure that as low a flow pressure loss as possible 

30 is generated in the direction of flow of the secondary air 
(that is to say, the valve inlet . to valve outlet direc- 
tion) , in order to affect the efficiency of the secondary- 
air injection as little as possible. On the other hand, in 
the opposite direction, as high a resistance as possible is 

35 to be provided for the exhaust gas, so that its energy is 
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reduced to a great extent well before it reaches the non- 
return valve plate 21. 

It is necessary to ensure in the configuration of the 
baffle walls and valve wall surfaces that the exhaust gas 
5 is always reflected back in the direction of the engine and 
is not fed back in the direction of the non-return valve 
20. This may be achieved, for example, by means of a con- 
cave form and/or corresponding position of the baffle wall 
surfaces or valve wall surfaces which point in the direc- 

10 tion of the valve outlet 19. 

In the fastening of the baffle plate 24 to the baffle 
wall 27 and valve housing, the high loads due to tempera- 
ture and dynamic 'pressures must be taken into account in 
the choice of materials and appropriate means for securing 

15 the fastening components must be provided. 
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